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The 8-methoxypsoralen (2) is an important photodynamic agent, used in the treatment of vitiligo, psorisis and other deseases.
1) The 8-methoxypsoralen are metabolized by different isoforms of cytochrome P450 in man, 2) dog, 3) rat 4) and insects. 5) Formation of different metabolic products in man indicate that specific product has formed by specific isoform of cytochrome P450 enzyme systems. The selected drugs have been oxidized with different monooxygen donors catalyzed by metalloporphyrins in different conditions. [6] [7] [8] [9] [10] Aqueous hydrogen peroxide is an ideal oxidant and it has been used in the environment-consious chemical process. 11, 12) The reaction of hydrogen peroxide and potasium superoxide with 5,10,15,20-tetraarylporphyrinatoiron(III) chlorides form, high valent oxo-iron(IV)porphyrin radical cation and related species which mimic the different reaction of cytochrome P450 enzyme system. 13) We report the biomimetic oxidation of 8-methoxypsoralen (2) with hydrogen peroxide (H 2 O 2 ) and potassium superoxide (KO 2 ) catalyzed by different halogenated and perhalogenated iron(III) porphyrins to understand the molecular mechanism of different isoforms of cytochrome P450 in different reaction conditions.
The reaction of hydrogen peroxide (0.05 mmol) with 8-methoxypsoralen (2) catalyzed by 5,10,15,20-(2,4,6-trimethylphenyl)porphyrinatoiron(III) chlorides [Me 12 TPPFe-(III)Cl] (1a) (0.005 mmol) in dichloromethane (10 ml) gave 6-formyl-7-hydroxy-8-methoxycoumarin (3) in 25.5% yield (Chart 1) and confirmed by different spectroscopic data. The reaction of iron(III)porphyrins (1a, 1b) and H 2 O 2 forms hydroperoxoiron(III)porphyrin species initially and iron(IV)porphyrin oxo radical cation species subsequently which may epoxidise the electron rich 4Ј,5Ј double bond of 2. The electrocyclic ring opening of 2 and subsquent decomposition in presence of water is responsible for the formation of 3.
17) The formation of hydroperoxoiron(III) and iron(IV)-porphyrin-oxo complexes by the reaction of H 2 O 2 or KO 2 and synthetic iron(III)porphyrins and their application in the oxidation of different organic substrates have been reported. 18, 19) Although the oxidation of different methoxybenzenes to quinones have been reported by the reaction with monooxygen donors and metalloporphyrins, 20) but the reaction with 2 with H 2 O 2 or KO 2 in presence of 1a and 1b does not give the quinone 4.
The eight chlorine atoms bonded to the ortho phenyl groups change the redox potential of the Fe(III)/Fe(II) couple of Cl 8 TPPFe(III)Cl (1b) (E 1/2 ϭϪ0.34) by only 50 mV compared to TPPFe(III)Cl (E 1/2 ϭϪ0.39), the additional eight chlorine on the porphyrin ring in Cl 8 bCl 8 TPPFe(III)Cl (1b) (E 1/2 ϭϩ0.10) move the potential by more than 600 mV compared to TPPFe(III)Cl. Therefore the electron deficient ironoxo porphyrin complexes having high positive redox potentials are much better electron acceptors than the corresponding species derived from simple TPPFe(III) complexes and they are more efficient oxidants for hydroxylation for aromatic and aliphatic hydrocarbons. Therefore 1c and H 2 O 2 system preferentially hydroxylates the position 5 of 2 which on ipso substitution 20) at position 8 of 2 and subsequent elimination of methanol leading to formation of 4. The high selectivity of reactive intermediates formed by reaction of hydrogen peroxide with iron(III)porphyrins (1a, 1b) for epoxidation of olefins and perhalogenated iron(III)porphyrins (1c, 1d) for hydroxylation of hydrocarbons may be used in the selective oxidation of organic substrates in different reaction conditions.
